population, appearance of a germinal center and hemorrhage in perifollicular areas.
This paper describes the details of these findings and presents the authors' view that these eight cases represent an incipient phase of Banti's syndrome. Discussions are also made in this paper on the relation between Banti's syndrome in its early phase and so-called primary hypersplenism.
Despite a large number of contributions devoted to Banti's syndrome since Bantu first described it as a disease entity, its nature and pathogenesis are still in considerable dispute.
We also have studied the syndrome in a series of patients admitted to our surgical department, with special interest in its patho physiology, hepatic and splenic histology and their changes after splenectomy.2-12 Included in this series were eight particular cases that arrested our attention because they had discernible enlargement of the spleen as well as clinical mani festations of splenic hyperactivity, but no evidence of portal hypertension. In expectation that these cases might represent an incipient phase of Banti's syndrome and thus might give a clue to elucidation of the syndrome, the cases have been thoroughly re-investigated. This paper describes the results and presents our tentative view on the pathogenesis of this syndrome
MATERIALS AND METHODS
The objectives of this study were the above-mentioned eight cases among the total of 80 patients of Banti's syndrome operated on at our surgical department. The hepatic histology was examined by hematoxylin-eosin stain and elastica Goldner stain, and the splenic histology by hematoxylin-eosin stain with silver On the other hand, the behavior of pulp cords and lymph follicles of the spleen in Banti's syndrome was systematically studied in all the 80 cases including the eight cases in question, to locate the position which the latter cases occupy on the line of development of this syndrome.
RESULTS

I. Clinical and Laboratory Findings
Clinical and laboratory findings in the eight cases are summarized in Tables   1 and 2 Anemia of various grade was present, the lowest red cell count recorded in this series being 1,500,000 per cubic millimeter. Leucopenia was also common and all but one (Case 3) showed deviation to the left. Cases 3 and 4 had increased relative eosinophil counts, 8.0 per cent and 13.5 per cent, respectively. The platelet count was less than 200,000 per cubic millimeter in five of the seven examined cases. In all the six cases examined, the bone marrow revealed impaired maturity of blood cells. Liver functions (icteric index, B.S.P., colloidal reactions) were normal except for Case 6. In all the cases, roentgenographic evidence for esophageal varices was absent, and translienal portography revealed no particular findings such as obliteration and collateral circulation.
The portal pressure as measured on laparotomy fell within the normal range. The weight of extirpated spleens ranged between 346 g and 1,100 g, the average being 580 g. Thus the grade of splenomegaly in this series of patients proved to be moderate for this syndrome.
In summary, the eight cases had most clinical and laboratory features of Banti's syndrome, such as enlargement of the spleen, decrease in number of one or more kinds of peripheral blood cells and impairment of hematopoiesis, but were different from typical cases of this syndrome in that they did not show an elevation of portal pressure.
II. Histology of the Spleen and Liver 1) Spleen
Sinuses Venous sinuses in these eight cases were normal in their size and red cell content. The reticuloendothelial cells that lined the sinuses showed no qualitative nor quantitative changes.
Pulp cords
Pulp cords were the site of various histologic changes in these cases. As described by Koboth13 and recently confirmed by Kakizaki11 of our Department, pulp cords of the normal spleen have an architecture of regularly arranged reticulin fibers which are visualized by silver impregnation; a twist of 'Grenz fasern' forms the axis of each cord and segments of `Mantelmaschenfasern' connect it to 'Ringfasern' that surround venous sinuses. The changes in the reticulin fiber arrangement appearing in these eight cases were classified into four patterns: Disorderly pattern (Fig. 1) was given by moderate, rather simple irregularity in the architecture of Grenzfasern and Mantelmaschenfasern, and such was observed in Cases 1, 2 and 7. Similar conditions were also recognized in spleens of control cases (patients with stomach diseases without any evidence for Banti's syndrome), and this pattern of splenic change is considered to be non specific. Fine-dissociative pattern (Fig. 2) was characterized by loss of the normal structure of Grenzfasern and dissociation of the latter into fine fibers. Inasmuch as typical examples of such a change were occasionally encountered in acute infectious conditions, this pattern may represent relatively early change of the pulp cord. Thick-sclerotic pattern (Fig. 3 ) in which Grenzfasern and Mantel maschenfasern were abnormally thicknened and formed coarse meshwork is inter preted to be chronic sequence of the disorderly and the fine-dissociative patterns. Such a pattern was observed in Cases 3 and 8 which were associated with low portal pressure. Proliferative pattern (Fig. 4) , observed in Case 6, was marked by strong tendency of reticulin fibers toward proliferation; the pulp cord was dilated and therein were irregularly distributed thick, proliferated fibers. Although the reticulin fiber architecture of pulp cords was thus quite various, a common feature could be pointed out in these eight cases that division of the pulp cord into sinus like structures, which is characteristic to typical Banti spleens and known as sinus hyperplasia, was never observed. Lymph follicles In Cases 1, 5, 6, 7 and 8, lymph follicles of the spleen were often larger than normal and more than half of them had germinal centers. Hyperemia and/or hemorrhage of considerable grade were common in perifollicular areas of these cases. In Cases 2, 3 and 4 in which enlargement of the spleen was slight and portal pressure was comparatively lower, on the other hand, lymph follicles were normal in size and they were rarely associated with germinal centers or with discernible changes in the perifollicular areas. without Portal Hypertension 139
Trabeculae
Case 6 revealed shattered lesions of splenic trabeculae , probably the same change that Durr14 referred to as 'Aufsplitterung' . Such a finding was not ob served in the other cases.
2) Liver
Histology of the liver which was examined by biopsy at laparotomy was normal in two cases (Cases 3 and 6). But other three cases (Cases 1 , 5 and 7) had cellular infiltration of the Glisson capsules, and fibrosis was observed in the remaining three (Cases 2, 4 and 8) . None of the cases showed typical cirrhosis. The obliteration ratio of intrahepatic portal branches was below 30 per cent in all but one of the cases; the exceptional one (Case 6) had a value of 34 per cent. Thus, the ratio in these cases was only slightly higher than in control cases in which it was usually less than 25 
Lymph follicles
The number of lymph follicles per unit area of the histologic section was the On the other hand, in histologic examination of the eight cases, we could point out a number of findings that were suggestive of splenic response to noxious stimuli increase in number and size of lymph follicles, appearance of germinal centers, hyperemia and/or hemorrhage in perifollicular areas, increas ed population of free cells in pulp cords, etc. It has been suggested by Hueck18 that the pattern of mesodermal reaction of the spleen to exogenous stimuli varies according to the kind of stimuli; for example, reticulin fibers of the sinus system chiefly react in the case of portal hypertension, but reticulin fibers which pro liferate in chronic sepsis are usually those little related to venous sinuses. At any event, it is believed that proliferative process in pulp cords and in follicles follows various stimuli to the spleen, particularly those related to its circulatory disturbances. Ono19 emphasized arterial hyperemia as a common picture in the Banti spleen, and Yonekawa20 subsequently observed in follicles of the Banti spleen remarkable budding of arterioles in distal segments of central arteries . Furthermore, as reported earlier, the spleen responds to an infectious stimulus , on Banti As reported previously,' we take obliteration of intrahepatic portal branches as the factor responsible for increase of portal pressure in the above-mentioned process. Bantil described the hepatic condition in this syndrome as cirrhosis, but this was later corrected by Mitamura21 who differentiated it from true cir rhosis as pseudocirrhosis. Furthermore, recent studies have revealed that there are occasions on which the hepatic change is so mild that it is more properly termed as fibrosis rather than as pseudocirrhosis, and also such occasions that the change consists chiefly of cellular infiltration in the Glisson capsules. As shown in Table 4 , cellular infiltration of the Glisson capsules and/or fibrosis predominated in our own series of Banti's syndrome. Examination of this series revealed that the grade of increase of portal pressure was significantly correlated with the grade of obliteration of intrahepatic portal branches, apparently support ing the above-mentioned view. Although most of the eight Type I cases showed histologically perceptible hepatic changes (of. Table 4), they were moderate in grade and the obliteration ratio of intrahepatic portal branches was almost comparable to the control value. This fact coincided with the observation that portal pressure was within the normal range in these cases.
It may be appropriate to discuss here as to whether Banti's syndrome in its incipient phase, such as represented by the eight reported cases, is different from a number of hematological diseases which Doan and his collaborators22,23 categorized as primary hypersplenism congenital hemolytic jaundice, primary splenic neutropenia, idiopathic thrombocytopenic purpura, etc. According to the latter authors, these conditions should be distinguished from Banti's syndrome in that they do not show portal hypertension. However, this must be re-evaluated because Banti's syndrome is not necessarily associated with increased portal pressure in its incipient phase of development, as revealed in this paper. Inasmuch as primary hypersplenism is a collective concept for a variety of condi tions with different clinical manifestations and probably with different pathogenesis, the discussion will be made on each of the above-mentioned individual conditions.
Congenital hemolytic jaundice, to begin with, is a rather peculiar member of primary hepersplenism. The histology of the spleen exhibits quite a specific pattern for remarkable blood stagnation in pulp cords and resulting compression of venous sinuses. Moreover, spherocytosis is occasionally seen in red corpus cles of peripheral blood. Because of these specific features observed in congenital hemolytic jaundice, further investigations may be required before obtaining a definite conclusion on the identity between this condition and incipient Banti's syndrome. Felty's syndrome which was described in 1927 by Felty26 as a complex of splenomegaly, leucopenia and arthritis is one of the conditions in close relation to primary hypersplenism. Although suspecting that such a condition might represent a particular type of early Banti's syndrome, the original author distinguished them with respect to concurrent arthritis. However, as may be suggested from the fact that many investigators consider a mesodermal reaction such as allergy and collagen disease as the most likely etiologic factor for Banti's syndrome, association of arthritis with Banti's syndrome is not a peculiar pheno menon. In fact, past history of rheumatoid arthritis was confirmable in a case (Case 5) of our series of early Banti's syndrome, as well as in some of the cases of chronic splenic neutropenia examined by Doan 
